We analyze cross-sectional time-use diaries from the 2011 and 2016 Survey on Time Use and Leisure Activities (Shakai Seikatsu Kihon Chosa) to investigate the association between educational level and housework participation in contexts where educational attainment among women does not readily translate into workforce stability. We test whether higher levels of educational attainment are associated with the decrease in housework participation as the previous research in countries of the global north suggests. Our findings reveal that education is not likely to reduce housework participation among Japanese women. Married Japanese women with children are unlikely to reduce their time spent on housework with the increase of their educational level and married Japanese women without children are more likely to increase their housework participation proportionately to the level of their education. The results suggest that in Japan, the supply-side solutions to gender inequality (such as increasing educational 2 opportunities for women) do not remedy the situation. The country needs to address structural and institutional barriers to gender equality.
the processes of gender socialization and the effects of life transitions, remain unquestioned and continue to be applied directly to the cultural contexts other than in the global north. For instance, the association of education with housework participation is always assumed to be negative: housework researchers expect women with higher levels of educational attainment and, in general, of higher socio-economic class, to engage in housework less than women who have lower levels of education and lower SES. Housework research posits that regardless of the political and social context, women with higher levels of education have more skills to secure jobs and forgo housework duties partially because the expectations of a more egalitarian division of housework labor are assumed to be more normalized among higher SES families.
Nevertheless, the analyses of factors explaining gender differences in housework participation depending on socio-economic standing and life-course stages show that these factors oftentimes work differently in many, if not all, cultural contexts. This point has been brought by Kan and Laurie (2018) on the example on the UK ethnic groups, Kan and Hertog (2017) on the four East Asian countries, Kolpashnikova (2016) on ethnic groups in Canada, and Budig, Misra, and Boeckmann (2012) -on a number of European and North American countries.
The research illustrates that transitions into marriage and motherhood increase women's housework burden (Blair & Lichter, 1991; South & Spitze, 1994) but more so with the transition into motherhood, the so-called 'motherhood penalty' in waged work (Budig & Hodges, 2014) and housework (Cooke & Hook, 2018) . What we do not know is whether the same can be readily applied to another cultural context, where education might not necessarily lead to better employment opportunities for women and the meaning of the life-course stages might diverge from those in the global north.
In this paper, we explore whether education affects the patterns of participation in domestic labor in the same way as it is expected in the global north. We also explore whether the effects of education are uniform on different life-course stages, taking Japan as an example. The purpose of this project is to analyze whether education produces differences in the allocation of time to household labor among Japanese women at different life stages, analyzing transitions to marriage and parenthood. We address two principal research questions: (1) whether educational attainment is associated housework participation in Japan, (2) whether the patterns of association vary for non-married women, married women without children, and married women with children.
Current Study
Overall, the previous research asserts the similar patterns for women in Japan as in the countries of the global north. Within the 20 th century, women participation in the labor market increased substantially but is still not comparable to the increase in the educational attainment of women. Japan made substantial progress in protecting women's right in the labor market, albeit it did not eradicate the labor market discrimination. Japanese women still face the pressure of traditional gender expectations and most housework in Japan is still largely shouldered by women (Inaba, 1998; Ishii-Kuntz, 2009; Matsuda, 2001; Nishioka & Yamauchi, 2017; Tsuyu, 2000) .
The research in countries of the global north shows that life-course transitions affect participation in housework. For example, Gupta (1999) and South and Spitze (1994) found that among both women and men, marriage was associated with more housework time. On the other hand, Baxter et al. (2008) found that the effects are applicable to women but not to men. They found that men's housework time remained considerably stable throughout life course stages, whereas women's housework time changed.
Every life-course stage has its own normative expectations and identities associated with it. These expectations and identities are culture-dependent and are often tied to a specific historic period (Elder Jr, 1998) . For instance, Rothbaum, Pott, Azuma, Miyake, and Weisz (2000) emphasize that there are certain motivational values at each life-course stage from childhood into adulthood and they are different in Japan compared to the US. Thus, while Japanese adolescents are constrained by the cultural expectations to search for stability in relationships with parents and peers, for American adolescents, the adolescence is the time when they abandon their dependence on parents in favor of establishing ties with their peers. Similarly, the cultural differences could be present in other life-course transitions in Japan compared to countries of the global north. These nuances in the cultural meanings of life-course stages influence how people allocate their time to different activities, including housework time.
One critique of the resource-based approach to the division of household labor in Japan is that increased educational access did not improve the gendered division of housework among Japanese women. The effects of higher educational attainment among Japanese women did not translate into commensurate gains in the labor market (Qian & Sayer, 2016) . On the other hand, in the global north, highly educated women are more likely to be employed (England, Garcia-Beaulieu, & Ross, 2004; Rubery, Smith, & Fagan, 1999) and thus have less time on housework, compared to women with lower levels of education. However, even though the employment status might have the same effect on housework participation among women in Japan as in the Western countries, it is unlikely to be driven by educational attainment. Thus, in Japan, we expect that:
Hypothesis 1: Higher levels of education among Japanese women are not associated with the levels of housework participation. In other words, there is no association between education and housework time among Japanese women.
As to the effects of education as an ideological and socialization factor, the results of the previous research were mixed. Most, however, indicate that more egalitarian women do less housework (Kan, Kolpashnikova, & Tai, 2019) . Thus, if gender ideology works in the same manner as it does in the global north, we can expect that:
Hypothesis 2: The higher the education, the less routine housework is performed.
Second, if gender ideology is divorced from the educational level, that is, if the educational system in Japan does not prioritize gender egalitarianism, then we can expect the same findings as in Hypothesis 1. The effects of the ideological indoctrination might not be observed net of the paid work participation.
Hypothesis 3: The higher the level of education of Japanese women is not associated with the levels of participation in housework, controlled for the labor force participation.
Third, if gender ideology is associated with educational level in the way that more educated people value more traditional gender relations, then we could expect that:
Hypothesis 4: The higher the level of education of Japanese women, the higher their participation in housework.
Moreover, life-course transitions such as the transition from being single to being married are expected to influence the association between education and participation in housework. The research in the western countries shows that women increase their housework participation regardless of their educational level when they marry and have children (Baxter et al., 2008; Gupta, 1999; Zhou, 2017) . In Japan, we expect similar effects on each transition (marriage and parenthood):
Hypothesis 5: The association between education and housework participation becomes weaker at different life stages: from non-married to married, and from married with no children to married with dependent children.
Data and Methods
For the Japanese data, we employed microfiles of the 2011 and 2016 Survey on Time Use and Leisure Activities (STULA) (Shakai Seikatsu Kihon Chosa), accessed at the data center at the Hitotsubashi University in Japan. There are three main subsamples within models: nonmarried women without children, married women without children, and married women with children. The total sample of non-married women was 46,013 women-days, of married women without children-52,366, and of married women with children-67,304. We limited our sample to women between 20 and 60 years of age (total number of observations=165,683). We did not perform an analysis for non-married women with children because of a very small number of observations in the Japanese dataset for such demographics. Moreover, for the separate models, we selected a sample of women who performed at least some housework on the diary day (n=127,679 for household income models and n=129,708 for personal income models, thus, at least 77% of women reported doing housework on the diary day). Survey weights were re-coded based on the original weights, scaled to the original sample size.
Measures

Dependent Variables
The dependent variable is represented by an aggregate measure of the time spent on indoor housework such as cooking, cleaning, and doing the laundry. Tables 1a-1c summarize the descriptive statistics for housework time and independent variables among women of different educational level in Japan. Table 1a shows the averages for non-married women. The mean statistics show that women with university education and above did almost twice as less housework than women with high school education or lower in 2011. In 2016, the gap narrowed down. The biggest decrease in housework time from 2011 to 2016 occurred among women with the educational level of high school education and below, where this group decreased the average housework time from 73 to 68 minutes (see Table 1a ). Tables 1b and 1c show that there are no such stark differences in housework participation among married women by the level of education. The differences in housework participation are not evident by the level of education among married Japanese women. Moreover, on average, married women without children spent more time on housework than non-married women, whereas married women with children spent more time than married women without children (see Tables 1a-1c ).
Independent and Control Variables
The main independent variable-education-is measured in years spent in school. Overall, among all women, the average number of years in education is 13, which indicates the level of a little above high school (12 years in Japan).
Control variables include household income, which is measured in ten thousand Japanese yen. We measure the socioeconomic status by household income, meaning the higher the household income, the higher the presumed economic class of the family. Personal income is also measured in ten thousand yen. Tables 1a-1c reveal that married women with children, on average, earn the least among the three groups of women under analysis.
We also control for the employment status (1= 'employed', 0 = 'not employed'), and for the time spent on paid work. Tables 1a-1c show that non-married women spend more time on paid work than the other two groups of women, and higher proportions of non-married women than married women report being gainfully employed. For instance, in 2016, about 40% of married women with children and 81% of non-married women report being employed. We also control for owning the dwelling where the respondents reside and for whether the respondents live in an urban area.
Additionally, we control for the presence of younger children in models among women with children because younger children introduce a higher time constraint than older children (Wight et al., 2013) . We use age as a categorical variable and try to capture the age effects. Other control variables are the household size and number of adults in the household, since the presence of other adults may alleviate the housework burden or, on the contrary, introduce additional responsibilities.
Since usually there are considerable differences in diaries depending on the day of the week, we also control for whether the diary day was completed for a weekday or on the weekend (1= 'weekday', 0= 'Saturday or Sunday'). We also introduced regional fixed-effects, and year dummy variable (0 = '2011', 1= '2016').
Models
To analyze the effects of education on the participation in routine housework, the models are run for the three separate groups of women: non-married, married without children, and married with children. Because the association between education and time spent on housework can be non-linear, we tested the quadratic term for education but its addition did not improve the model fit significantly. Therefore, we kept only the models with a linear term for the education variable. However, we included the quadratic term for the education variable to plot the marginal effects and visually analyze if there are any inversions of the association between education and housework participation at any stage. Although the analysis did not report any substantial curvilinear relationship, we plotted the marginal effects using the quadratic estimations.
Moreover, we tested the models with interaction with the survey year. Overall, the addition of the interaction term did not improve the model fit significantly. We also report separate models using household and personal income variables to explore if personal income does a better job of explaining women's participation in housework (Killewald & Gough, 2010) .
Using the continuous variables for income bears similar results to those reported in this paper.
We employ the random-effects panel OLS regression for the analysis using the two consecutive diary days as panels. We cluster the standard errors by households. Because the respondents may be the only housework performers, such clustering is largely identical to clustering by individuals. We performed a separate analysis for all women and for women who reported doing some housework on the diary day.
Results and Discussions
Tables 2-4 summarize the coefficients of the random-effects panel OLS regressions for each group of women: non-married, married without children, and married with children.
Overall, the results discussed in this section show that the effects of education on housework participation are distinct in Japan compared to the expectations of the previous research in the global north. Thus, the effects of education on participation in routine housework among married Japanese women are positive: Japanese married women spend more time in housework with the increase in their educational level. When controlled for employment variables and income, the same is evident among non-married women as well.
We find that the association between the educational level of Japanese married women and their housework time results in patterns that are expected under the assumptions of Hypothesis 4 which states that higher education levels are associated with higher levels of housework participation. This is especially true among married women without children. This finding asserts that the effects of educational socialization favor traditional gender expectations rather than gender egalitarianism in Japan. Therefore, opposite to the expectations of Hypothesis 2 testing for more egalitarian views of the highly educated, we find that Japanese married women without children spend more time on routine housework with the increase in their educational level, including when controlled for paid work, income, and other independent variables. Therefore, the findings also do not support Hypotheses 1 and 3, especially among married women without children.
On the other hand, only non-married Japanese women, on average have lower participation in housework with the increase in their educational level. This association, however, disappears when controlled for other independent variables including paid work and income (see Table 2 ). The association remains negative only among non-married women who report doing housework on the diary day, but it is not on a statistically significant level. The association is positive, however, among all non-married women, and it is on a statistically significant level when controlled for personal income instead of household income (see Model 4
in Table 2 ). Overall, the association between education and housework participation is not statistically different from zero, therefore, we find support for Hypothesis 3 among non-married women, and we observe that with higher levels of education no significant changes are observed in housework participation.
Similarly, among married women with children, we find that there is barely any association with housework participation both with and without controls. Thus, for married women with children, we find evidence to support both Hypothesis 1 and Hypothesis 3.
Educational attainment does not help women with children to alleviate their housework responsibilities. Moreover, education does not appear to work as an indicator of more egalitarian ideology among married women with children. Unlike among married women with children, among non-married women, more educated women, in general, do less housework but the association mostly comes from employment and paid work.
Overall, we find that education is not associated with housework participation among Japanese women, expect among married women without children, where the association is positive. This finding asserts that structural barriers such as the limited opportunities on the labor market for women, especially mothers, and persisting gender traditionalism are not alleviated by the advances in the Japanese educational system. There are, however, also a few more encouraging findings. The year effects show that the housework time spent by women decreased significantly over the period between 2011 and 2016. This indicates that changes are taking place, albeit slowly. These changes, however, might be driven by other factors than the increase in the educational attainment among women. Figure 1 summarizes the marginal effects for the association between education and housework participation but the plots are based on the models with an additional quadratic term for education (models outputs can be provided upon request). The marginal effects of the levels of education on housework participation in Figure 1 are plotted for non-married women, married women without children, and married women with children. The topmost curve in Figure 1 represents the association between education and participation in routine housework for married Japanese women with children. The curve under it represents married Japanese women without children. These patterns show that, on average, married women do more housework than non-married women. On the other hand, the gap between married women with and without children is very small. Thus, we can observe the evidence for the 'marriage penalty' rather than the 'motherhood penalty' in housework participation in Japan. Unlike in countries of the global north (Budig & Hodges, 2014) , Japanese women are penalized with more housework when they marry rather than when they have children.
Marginal Effects
Although we included a quadratic term for the education variable, the association approximate the linear associations. When controlled for other independent variables, specifically income and employment, there is no significant association between education and housework participation among non-married Japanese women and married Japanese women with children. There is a significant but small increase in housework time with the increase in the educational level among married women without children.
Overall, the marginal effects plots confirm that there are no differences in housework participation among women by educational attainment in Japan. If there are, these differences are opposite to those expected by the resource-based (if education is considered a resource) and gender ideology frameworks (if education is considered a means of socialization). The results also suggest that the changes in housework participation for Japanese women are the effect of the transition into marriage rather than of the educational attainment. Therefore, the institute of marriage in Japan remains a 'site for doing gender' (West & Zimmerman, 1987 ) and the 'gender factory' (Berk, 1985) .
Conclusions
The resource-based and gender ideology approaches do not work well when applied to the division of household labor in Japan as they do in the global north. On the example of the association between education and housework participation, the present study shows how factors affecting housework participation cannot be directly applied to cultural contexts other than those in the Western world.
The results of the present study show that because education does not increase the labor market opportunities for women, especially for married women in Japan, and because it also does not provide Japanese women with an ability to adopt more egalitarian ideologies on the division of housework, married women with higher educational levels are unlikely to do less housework than those with lower levels of education. If anything, more educated women are more likely to perform housework than those women with lower levels of education.
It is in the context of the global north that education helps reduce housework time among women. In other cultural contexts, such as that of the Japanese society analyzed in the present paper, we might find the evidence that social structures and gendered expectations severely limit the gains from the advances in educational opportunities than the researchers of SES may claim.
Education as a socialization medium may equally convey different value sets in different contexts, not only those of the gender egalitarianism.
Future research of gendered division of housework could benefit from developing theoretical frameworks which take into consideration such contextual differences. Specifically, we urge the proponents of the resource-based theoretical stance to reconsider and take into account cultural and other social factors, when arguing about the antecedents of gender inequality.
